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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 6 and 10-13 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Specifically, the term "chemical processing liquid" recited in Claim 6 renders the 
claim indefinite, since it could refer to the liquid used in any of the process steps recited 
in the claims (i.e. "film removal," "chemical removal," "immersion process"). For the 
purposes of the following examination on the merits, the "chemical processing liquid" 
has been interpreted as referring to the liquid used to perform the "immersion process 
for chemically processing" recited in Claim 5. However, Applicant is encouraged to use 
more specific terms to describe the claimed subject matter to allow clear distinctions to 
be made between the different steps of the method. Of course, Applicant is reminded 
that any amendments must be supported by the original disclosure. Claims 10-13 are 
rejected due to their dependence on Claim 6. 

3. Claim 13 is further rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Specifically, quaternary alkyl ammonium hydroxides are not either alkali 
hydroxides or alkali carbonates. Therefore, the alkali hydroxide and/or carbonate 
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cannot be selected to be a quaternary alkyl ammonium hydroxide, contrary to what is 
recited in the claim. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 3,923,567 to Lawrence (from Applicant's IDS) in view of U.S. Patent 
6,100,167 to Falster et al. 

In regards to Claim 1 , Lawrence teaches a method of reclaiming silicon wafers 
that includes a film removal process (Column 5, Lines 52-65), a polishing process 
(Column 7, Lines 32-38), and a cleaning process (Column 7, Lines 38-40), wherein the 
method comprises a heating / removal process for heating the silicon wafer (Column 6, 
Lines 6-33) and for removing the surface part of the silicon wafer (Column 6, Line 49 - 
Column 7, Line 31), between the film removal process and the polishing process. 

Lawrence does not expressly teach that the heating of the silicon wafer is 
performed at 150-300°C for 20 minutes - 5 hours. 

Falster et al. teaches in a method of reclaiming silicon wafers (Column 1 , Lines 
1 1-13) a heating / removal process comprising heating the silicon wafer at 100-300°C 
for a preferred time of several to several tens of minutes up to about 1 .5 hours. 
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(Column 3, Line 61 - Column 4, Line 10) These ranges in temperature and time meet 
the limitations recited in Claim 1. 

(The Examiner also observes that Falster et al. (Column 3, Lines 51-60) further 
teaches that the time is a result-effective variable that affects the diffusion of copper to 
the surface of the silicon wafer, and is selected in accordance with the heating 
temperature.) 

It would have been obvious to one of ordinary skill in the art to replace the 
heating step of the heating / removal process taught by Lawrence with the heating step 
taught by Falster et al. The motivation for making such a modification, as taught by 
Falster et al. (Column 2, Line 67 - Column 3, Line 50), would have been to diffuse 
copper to the surface of the silicon wafer without the undesirable copper precipitates 
that form when the heating is performed at higher temperatures. 

In regards to Claims 2 and 3, Lawrence teaches that the heating / removal 
process can include a mechanical removal process (Column 7, Lines 25-31) and a 
chemical removal process (Column 6, Line 49 - Column 7, Line 21). 
6. Claims 5-8, 10, and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lawrence in view of Falster et al. as applied to claim 1 above, 
and further in view of U.S. Patent 5,932,022 to Linn et al. 

The teachings of Lawrence and Falster et al. were discussed above. 

In regards to Claims 5 and 6, the combination of Lawrence and Falster et al. 
does not expressly teach that an immersion process for chemically processing the 
silicon wafer should be performed in addition to the heating / removal process between 
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the film removal process and the polishing process, or that the processing liquid can be 
any of the liquids recited in Claim 6. 

Linn et al. teaches an immersion process for chemically processing a bare silicon 
wafer should be performed prior to a heating step 115 (Figure 1), wherein the 
processing liquid can be a mixed solution of hydrogen peroxide, ammonia, and water 
(SC-1 cleaning solution; Step 101; Column 3, Lines 13-20), or a mixed solution of 
hydrogen peroxide, hydrochloric acid, and water (SC-2 cleaning solution; Step 109; 
Column 3, Lines 55-65). 

It would have been obvious to one of ordinary skill in the art to modify the 
combination of Lawrence and Falster et al. to include an immersion process for 
chemically processing the wafer just before the heating / removal step, with processing 
liquids taught by Linn et al. The motivation for making such a modification, as taught by 
Linn et al. (Column 4, Lines 43-49), would have been to perform the heating step on a 
wafer with a relatively metal-free, hydrophilic surface, such that the finally processed 
wafer has an increased minority carrier diffusion length. 

In regards to Claims 7, 8, 10, and 1 1 , Lawrence teaches that the heating / 
removal process can include a mechanical removal process (Column 7, Lines 25-31) 
and a chemical removal process (Column 6, Line 49 - Column 7, Line 21). 
7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lawrence in view of Falster et al. as applied to claim 3 above, and further in view 
of U.S. Patent 5,837,662 to Chai et al. 

The teachings of Lawrence and Falster et al. were discussed above. 



Application/Control Number: 10/677,309 Page 6 

Art Unit: 1763 

The combination of Lawrence and Falster et al. does not expressly teach that the 
chemical removal step can be performed using alkali hydroxides and/or alkali 
carbonates. 

Chai et al. teaches that a chemical removal step can be performed using alkali 
hydroxides and/or alkali carbonates. (Column 4, Lines 4-7) 

It would have been obvious to one of ordinary skill in the art to use alkali 
hydroxides and/or alkali carbonates in the chemical removal step taught by the 
combination of Lawrence and Falster et al. The motivation for making such a 
modification, as taught by Chai et al. (Column 4, Lines 24-34), would have been that the 
alkaline bath changes the surface potential of the silicon wafer, causing contaminants to 
be electrostatically repelled from the surface. 

8. Claims 9, 12, and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lawrence in view of Falster et al., and further in view of Linn et 
al. as applied to claims 8 and 11 above, and further in view of Chai et al. 

The teachings of Lawrence, Falster et al., and Linn et al. were discussed above. 

The combination of Lawrence, Falster et al., and Linn et al. does not expressly 
teach that the chemical removal step can be performed using alkali hydroxides and/or 
alkali carbonates, including any of the compounds recited in Claim 13. 

Chai et al. teaches that a chemical removal step can be performed using alkali 
hydroxides and/or alkali carbonates, including sodium or potassium hydroxide or 
sodium or potassium carbonate. (Column 4, Lines 4-7) 
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It would have been obvious to one of ordinary skill in the art to use one of the 
alkali hydroxides and/or alkali carbonates in the chemical removal step taught by the 
combination of Lawrence, Falster et al., and Linn et al. The motivation for making such 
a modification, as taught by Chai et al. (Column 4, Lines 24-34), would have been that 
the alkaline bath changes the surface potential of the silicon wafer, causing 
contaminants to be electrostatically repelled from the surface. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. U.S. Patent 6,054,373 to Tomita et al. also teaches a heating / 
removal step for a silicon wafer comprising heating at 100-300°C for 10 minutes. 
(Column 5, Lines 10-13; Column 6, Lines 31-40) U.S. Patent 5,290,361 to Hayashida et 
al. teaches that a silicon etchant / cleaner can comprise quaternary alkyl ammonium 
hydroxides. (Abstract) The Examiner also notes that Applicant's Admitted Prior Art 
discloses that hydrogen peroxide is a known silicon etchant / cleaner. (Page 27, Lines 
3-14) 

10. U.S. Patent 6,884,634 to Suzuki et al. is made of record as the issue of 
Applicant's disclosed related case Serial No. 10/255,668. This patent, as well as the 
commonly assigned and/or commonly invented patents disclosed on Applicant's IDS, 
have been reviewed for potential double-patenting rejections. No double-patenting 
rejections over these patents is considered appropriate at this time, but may be 
reconsidered at a later time. 
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1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maureen G. Arancibia whose telephone number is (571) 

272- 1219. The examiner can normally be reached on core hours of 10-5, Monday- 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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